TITLE OF THE INVENTION 

ILLUMINATING DEVICE FOR A DISPLAY 

BACKGROUND OF THE INVENTION 
5 The present invention relates to a device for 

illuminating a display such as a liquid crystal display as 
a back light . 

The liquid crystal display as a display device for a 
word processor, personal computer and others becomes thin 

10 in recent years. 

Fig. 3 is an exploded perspective view of a conventional 
liquid crystal display (hereinafter called LCD) having a back 
light device, Fig. 4 is a side view. The LCD comprises a 
display panel 4, a light guide 20 disposed under the display 

15 panel 4, and a circuit board 2 fixed to one of sides of the 
light guide 20. A light source 3 of LED is provided in the 
front side of the circuit board 2. The light guide 20 is 
made of transparent plastic, and has a light diffusing 
surface 20a at the underside thereof and a light discharge 

2 0 surface 20b opposite to the display panel 4. The light 
diffusing surface has a plurality of grooves or dots 15. 

Light emitted from the light source 3 enters the light 
guide 20. Light beams reflected from grooves 15 discharge 
from the light discharge surface 20b, and a light beam 

2 5 reflected from the inner surface of the light discharge 
surface 20b reflects from the embossed surface inside the 
groove 15 and discharges from the discharge surface 20b. 
Discharged light enters the display panel 4 to illuminate 
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the panel . In order to equalize the brightness of the display 
panel 4 , the sectional shape and density of the groove or 
dot are adjusted. 

Figs . 5 and 6 show another conventional LCD . A light 
5 guide 10 is made of transparent plastic, and has a light 
diffusing surface 10a and a light discharge surface 10b. 
There is provided a plurality of grooves 10c on the light 
diffusing surface 10a. As shown in Fig. 5, each groove 10c 
has a scalene triangle in section, and is arranged at right 

10 angles with the center beam from the light source 3 as shown 
in Fig. 6. The grooves are arranged at a predetermined 
distance. Each groove 10c comprises a front side lOd having 
a short length and a rear side lOe having a long length, so 
that an included angle 6 is formed. The included angle 0. 

15 comprises a first angle 0 1 of inclination of the front side 
lOd and a second angle 9 2 of inclination of the rear side 
lOe. 

Light beams from the light source 3 are reflected from 
the front side lOd. By setting the first angle 6 x to about 
20 45 degrees, the light is upwardly reflected and enters the 
display panel 4. 

Referring to Fig. 6, the light makes an angle a with 
the extending line of the groove 10c . The center light having 
the angle a of 90 degree discharges at a maximum brightness 
2 5 since the light discharges from the light discharge surface 
10b at 90 degrees. 

Consequently, the display panel 4 has a partial highly 
bright portion, and hence the display reduces in quality. 
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In addition, if the thickness of the light guide is reduced, 
the quantity of light decreases as the distance from the light 
source becomes large. Therefore, the brightness of the 
display panel decreases toward the end of the panel . 

5 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
device which may equally illuminate a display. 

According to the present invention, there is provided 
f;i 10 an illuminating device for a display comprising a display 

panel, a light guide having a light reflection surface, a 
if light discharge surface opposite to the light reflection 

■S3CT 

I H 

~j surface, a front side surface, and a rear side surface, and 

w disposed under the display panel so that the light discharge 

P 15 surface opposes to the display panel, a light source provided 

Lfe to oppose to the front side surface of the light guide, a 

flj 

p plurality of triangular grooves formed in the light 

reflection surface, each of the triangular grooves 
comprising a front side having a first angle of inclination 
20 and a rear side having a second angle of inclination which 
is smaller than the first angle, and a diffusion and 
reflection plate disposed to oppose to the rear side surface 
and the light guide. 

The second angle of inclination is about 45 degrees . 
2 5 Each of the grooves extends in a right angle direction 

with a central beam from the light source. 
The grooves are formed same depth. 

These and other objects and features of the present 
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invention will become more apparent from the following 
detailed description with reference to the accompanying 
drawings . 

5 BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a side view of a liquid crystal display 
employed with an illuminating device according to the present 
invention; 

Fig. 2 is a plan view of the display ; 
1 0 Fig . 3 is an exploded perspective view of a conventional 

LCD; 

Fig. 4 is a side view of the LCD; 

Fig. 5 is a side view of another conventional LCD; and 
Fig. 6 is a plan view of the LCD. 

15 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to Figs. 1 and 2, the display panel 4 is the 
LCD, and fche light source is the LED. A light guide 1 of 
the present rmrention is made of transparent plastic and 

20 formed into a rectangular parallelepiped, and has a light 
reflection surface ya. a light discharge surface lb opposite 
to the light ref lectionNsurf ace la, a front side surface If 
and a rear side surface lg\ There is formed a plurality of 
grooves lc on the light reflection surface la. The grooves 

2 5 lc are formed into the same depth, thereby to form a 
saw-toothed shape . Each groove lc extends the whole width 
of the light guide and has a scalene triangle in section . 
The grooves are arranged at right angle with the center beam 
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from the light source 3, and disposed aj^predetermined 
distance. The groove lc comprise^a front side Id having 
a long length, and a rea^jsid^ le having a short length, 
whereby an included ajj^rfcer 0 is formed. The inclined angle 
0 comprises a f i^s^angle 0 x of inclination of the front side 
Id and a secprfa angle 6 2 of inclination of the rear side le . 
The secptfd angle 0 2 has about 45 degrees . 

A diffusion and reflection plate 5 made of transparent 
plastic is provided to oppose to the rear side surface lg 
10 of the light guide 1 with a gap therebetween so as to receive 

light beams discharging from the rear side surface lg. The^\^ 
rear side surface of the diffusion and reflection plate 5 |3<)^ 
!» is coated with a material having a high diffusion and 

3 reflection rate such as a titanium white. The coating is 

13 15 formed, for example, by dot printing such as screen printing 

& . of a pigment or printing ink including the titanium white 

? so as to diffuse and reflect the light from the rear side 

surface lg. A reflection plate 6 made of white plastic is 
provided under the light guide 1 . 
20 ^£ri^h±^feart^ emit ted ± torn tne iignt source 3 dispoi 

adjacent the front side surface if enter the light^gtfide 1. 
Since the angle of elevation of the front sa^e Id is small 
(90° - 0 x ) , most of light reflected f^om the front side Id 
is re-reflected from the insid^^surf ace of the discharge 
25 surface lb, and a small qj^afntity of light discharges from 
the discharge surface^lb as primary light. Hence, most of 
light beams discl^rge from the rear side surface lg and are 
diffused— and reflected from the diffusion and "reflection 
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-pOrarte-S-^ — The" ref lected - ^ght^ - on tois L he lig l i fgttide 1 f 



t£te dlgcha^ge^urfad ejl^j4t^ight ^ng^^^-s^coiuia^y-jri^^- 
For convenience of illustration of Figs . 1 and 2 , light 
beams from the light source 3 are indicated by only most outer 
beams and the central beam, and light beams from the diffusion 
and reflection plate 5 are indicated by only beams from the 
center of the plate 5 - 

Thus, the light illuminating the display panel 4 is 
mixture of the primary light reflected from the front side 
Id and the secondary light reflected from the rear side le . 
Therefore, it is possible to equalize the brightness of the 
display panel 4 by adjusting the mixing ratio of the primary 
light and the secondary light. The mixing ratio can be 
adjusted by changing the first angle 6 x and the second angle 
9 2 , by changing the distance between grooves or the depth 
of the groove . 

While the invention has been described in conjunction 
with preferred specific embodiment thereof, it will be 
understood that this description is intended to illustrate 
and not limit the scope of the invention, which is defined 
by the following claims . 



from the rear side le. Sirxoe €R< 



side le is about 45° (9Q% 



the rear side surface ±g~r ^Tl 
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